City University of New York (CUNY)

CUNY Academic Works
Dissertations, Theses, and Capstone Projects

CUNY Graduate Center

9-2019

A Musician Centered Toolkit for Audiologists
Ava Bonavita
The Graduate Center, City University of New York

How does access to this work benefit you? Let us know!
More information about this work at: https://academicworks.cuny.edu/gc_etds/3502
Discover additional works at: https://academicworks.cuny.edu
This work is made publicly available by the City University of New York (CUNY).
Contact: AcademicWorks@cuny.edu

A MUSICIAN CENTERED TOOLKIT FOR AUDIOLOGISTS

by

AVA BONAVITA

A capstone research project submitted to the Graduate Faculty in Audiology in partial fulfillment
of the requirements for the degree of Doctor of Audiology, The City University of New York
2019

ii

© 2019
AVA BONAVITA
All Rights Reserved

iii

A MUSICIAN CENTERED TOOLKIT FOR AUDIOLOGISTS
by
AVA BONAVITA

This manuscript has been read and accepted by the Graduate
Faculty in Audiology in satisfaction of the capstone project
requirement for the degree of Au.D.

Barbara E. Weinstein, Ph.D

Date

Chair of Examining Committee

Brett Martin, Ph.D

Date

Executive Officer

THE CITY UNIVERSITY OF NEW YORK

iv
Abstract
A MUSICIAN CENTERED TOOLKIT FOR AUDIOLOGISTS

by
AVA BONAVITA

Adviser: Dr. Barbara Weinstein

The toolkit for audiologists working with musicians includes a set of materials for use in
a musician centered audiology practice. Given the rise in streaming of music by individuals of all
ages and the recognition of susceptibility of musicians to hearing loss, the prevalence of hearing
loss is on the rise necessitating the need for materials and protocols to better protect, educate,
and treat music lovers of all ages who may be prone to hearing loss. Music induced hearing loss
typically falls under the category of recreational noise exposure, a subset of noise induced
hearing loss (NIHL). Musicians are the most susceptible given their prolonged exposure to a
variety of instruments during rehearsal and performance. Musicians are also at an increased risk
for hearing loss comorbidities such as tinnitus, hyperacusis, recruitment, and pitch distortion, all
of which can be detrimental to the musician’s ability to enjoy and perform music (Santucci,
2009).
Musicians with hearing loss are a particularly difficult group to treat, as they crave high
fidelity sound input. The materials which comprise this toolkit were developed to engage and
educate musicians about hearing conservation, hearing health, technology, and accessibility
options available to them. The musician focused materials were developed to build trust in the
patient-audiologist relationship through health education and patient centered care.
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Introduction
Playing by Ear is a set of materials created to assist in the development of a musician
centered audiology practice. According to the National Institute on Deafness and Other
Communication Disorders (NIDCD), about 15% of Americans have a hearing loss that may have
been caused by noise exposure (NIDCD, 2015). Music is the most common form of recreational
noise (Zhao, Manchaiah, French, & Price, 2010).
In audiology research, music induced hearing loss typically falls under the recreational noise
exposure subset of NIHL. While listening to music is an enjoyable recreational activity for some,
musicians consider listening to and performing music an essential part of their livelihood and
quality of life. High sound levels of music are associated with hearing loss, tinnitus, pitch
distortion, recruitment, and hyperacusis (Kahari, Zachau, Eklof, Sandsjö, & Möller, 2003). Since
the prevalence of music induced hearing loss continues to grow, materials and protocols must be
created and implemented to better protect, educate, and treat the musician population (Santucci,
2010).
Musicians with hearing loss are a particularly difficult group to treat, as they crave high
fidelity sound input. As technology advances, it is the audiologist’s job to explore options and
work together with musicians to implement the best hearing health plan for these uniquely
challenging patients. These materials were developed to engage and educate musicians about
hearing conservation, hearing health, technology, and the accessibility options available to them.
The musician focused materials were developed to build trust in the patient-audiologist
relationship through shared decision making, informational counseling, community building and
patient centered care. Rationales, background information and references are provided for each
of the materials included in the toolkit.
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Noise Induced Hearing Loss
NIHL is a sensorineural hearing loss that develops as a result of exposure to continuous
or recurrent instances of loud noise. When noise is excessive, there is an overload to the auditory
system that causes cell damage and cell death. Damage can be temporary or permanent,
depending on the intensity and duration of the signal. Temporary threshold shifts are typically
resolved by 48 hours after the exposure. However, consistent temporary threshold shifts can lead
to a more permanent shift in hearing sensitivity. Noise induced hearing loss is the second most
common contributor to sensorineural loss after presbycusis or age-related hearing loss (ARHL)
(Hagerman, 2013).
Clark and Bohne (1999) broke down the development of NIHL into three stages. The first
stage encompasses the deterioration of hair cells due to overexposure to loud noise. After repeat
exposure, the damaged sensory cells are eventually replaced with scar tissue. During the second
stage of NIHL, the hearing loss can be detected audiometrically, usually represented by elevated
thresholds in the 3000 Hz – 6000 Hz range. At this point, speech discrimination is not usually
affected. When a NIHL reaches the third and final stage, the hearing loss has spread to the range
of frequencies that are more important for speech discrimination. At this time, an individual will
usually detect a problem and seek intervention (Clark & Bohne, 1999).
NIHL can also co-occur with other hearing symptoms such as tinnitus, recruitment,
hyperacusis, and distorted pitch perception. Recruitment results in an abnormal loudness growth
where a small raise in intensity results in the perception of a large jump in volume. Hyperacusis
is the discomfort or pain caused by a sound that is disproportionately perceived as loud. An
individual exposed to loud levels of occupational and recreational noise is more at risk for these
hearing symptoms (Henry, Zaugg, & Schechter, 2005).
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Currently, the most effective way to prevent NIHL is to limit exposure to loud sounds
and wear hearing protective devices when loud sounds are unavoidable. Government Agencies
such as the Occupational Safety and Health Administration (OSHA) and The National Institute
for Occupational Safety and Health (NIOSH) create and enforce standards and guidelines to
protect workers exposed to levels of noise that are potentially damaging.

To understand those standards and guidelines, certain terms must be defined. The Leq is
the equivalent, continuous noise measurement expressed in an averaged decibel (dB) level that is
calculated over a specified amount of time. The criterion level is the decibel level at which a
continuous sound over an 8-hour period causes a 100% noise dose. Noise dose is reflected as a
percentage, indicating the amount of sound exposure an individual has experienced over a set
amount of time. The exchange rate is the amount of dB increase required to reach a 100% noise
dose in half the previously allowed exposure time (Casella, 2010). Both NIOSH and OSHA
currently enforce different criterion levels and exchange rates as displayed in table 1. Employers
must follow the laws set forth by OSHA. These laws include acceptable noise exposure levels
and durations for workers as well as hearing conservation and hearing protection implementation
measures by employers (OSHA, 2004) (National Institute for Occupational Safety and Health,
1998).
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Table 1: Comparison of the NIOSH and OSHA Acceptable Sound Levels per Exposure Duration.
(OSHA, 2004) (National Institute for Occupational Safety and Health, 1998)

Exposure Duration

8 hours
4 hours
2 hours
1 hour
30 minutes
15 minutes

Acceptable Sound
Level (dBA) as per
OSHA
90 dBA- Criterion
Level
95 dBA
100 dBA
105 dBA
110 dBA
115 dBA

Acceptable Sound
Level (dBA) as per
NIOSH
85 dBA- Criterion
Level
88 dBA
91 dBA
94 dBA
97 dBA
100 dBA
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Music Induced Hearing Loss
While noise is considered to be an unwanted signal, music is generally considered an
enjoyable and desirable sound. Music Induced Hearing Loss (MIHL) is an acquired hearing loss
that develops as a result of exposure to continuous or recurrent loud levels of music. Music is the
most common form of recreational noise (Zhao, Manchaiah, French, & Price, 2010). It is an
acoustic signal that is incredibly variable in nature, as it can be produced and perceived in an
innumerable amount of fashions. High sound levels of music can cause hearing loss, tinnitus,
pitch distortion, recruitment, and hyperacusis (Moore, Zobay, Mackinnon, Whitmer, & Akeroyd,
2017).

As technology advances, sound is able to be amplified at higher levels without distortion.
Amplifiers and loudspeakers at rock and pop music venues can reach levels up to 130 dBA
(Zhao, Manchaiah, French, & Price, 2010). These advancements also bleed over into the
development of personal listening devices, as they can now reach levels beyond 100dB
(Rabinowitz, 2000).

Although regulations exist to enforce industrial hearing conservation, music exposure
remains unregulated. The NIOSH and OSHA standards were created as a way to regulate
industrial, occupational exposure during a typical 8-hour workday. The work schedules of a
musician are typically variable in nature and may not reflect the non-paid preparatory exposure
from practicing, writing, and listening to music. Some individual pieces of music expose a
musician to up to 200% of their daily noise dosage (Chasin, 2010). All exposure must be
considered when choosing a regulation system to protect from MIHL. It is also important to
consider the style or genre of the music. Not all music styles are able to easily comply with the
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more conservative, NIOSH standards (Santucci, Protecting musicians from hearing damage: A
review of evidence-based research., 2009). According to the OSHA and NIOSH regulations, the
risk of developing MIHL using the OSHA guidelines is 25% and the risk of developing MIHL
using the NIOSH standards is 8%. Neither guideline guarantees complete protection from
acquired hearing loss due to the other risk factors that may make an individual more susceptible
to MIHL (OSHA, 2004) (National Institute for Occupational Safety and Health, 1998).
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Hearing Loss in Musicians
Hearing is the most critical sense for a musician. Throughout a musician’s practice and
performance, they rely on their hearing to accurately match pitch, regulate and vary intensities,
and communicate with other musicians (Zhao, Manchaiah, French, & Price, 2010). According to
the U.S. Census Bureau, an estimated 54,000 individuals fall within the combined occupational
categories of Musician, Singer, Music Director and Composer. This estimate is considered low,
as it does not include self-employed workers or student musicians (Bureau of Labor Statistics,
2018).
Since musicians are regularly exposed to music during practice and performances, they
are at a high risk of acquiring a MIHL. The prevalence of MIHL has been studied across music
genres. Studies have shown that classical music performances range from intensities of 83-112
dBA (Royster et al, 1991). A study by Royster et al (1991) compared hearing thresholds of
orchestra musicians to a control population. Results showed that 52% of the orchestral musicians
showed increased thresholds consistent with NIHL from 3 kHz-6 kHz.
Samelli et al. (2012) compared the hearing thresholds, transient evoked otoacoustic
emissions (TEOAE), auditory brainstem responses (ABR), and P300 cortical potential latencies
between rock/pop musicians and a control group. Musicians had significantly poorer thresholds
at 2kHz and 3kHz as well as in the extended high frequency range of 12.5-18kHz than the nonmusicians. Musicians also had smaller TEOAE amplitudes when compared to those of the nonmusicians. ABR wave V and P300 cortical potential latencies were actually shorter in the
musicians which could have been influenced by their musical training.
Professional musicians are not the only ones at risk for developing a MIHL. A study by
Kazkayasi et al (2006), showed that after two years of musical training and practice, music
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students had a reduction in hearing sensitivity at 12-16kHz. Music students are also at an
increased risk of developing tinnitus. In a survey by Luders et al. (2016), 72% of college
musicians reported experiencing tinnitus.
MIHL and its associated hearing disorders can severely decrease a musician’s overall
quality of life. If music perception is compromised, it can become difficult for the musician to
continue working or practice music (Santucci, Protecting musicians from hearing damage: A
review of evidence-based research., 2009).

9
Considerations for Creating Musician Specific Materials:
Underlying Models and Theories

The American Speech-Language-Hearing Association (ASHA) and The American
Academy of Audiology (AAA) Scope of Practice standards outline the policies and processes for
identifying, diagnosing, evaluating, and treating individuals with auditory impairments
(American Speech-Language-Hearing Association, 2018) (American Academy of Audiology,
2004). ASHA defines counseling as “providing information, education, guidance, and support to
individuals and their families.” ASHA also emphasizes the importance of facilitating shared
decision making. The audiologist should work with patients and their families to come to a
shared management and rehabilitation plan. The thoughts, emotions and behaviors of the patients
need to be incorporated within the counseling process.
ASHA also placed emphasis on patient centered care and quality of life. Counseling and
rehabilitation should be tailored to the unique characteristics of a patient’s environmental,
psychological, cultural, and social influences. Hearing loss and its comorbidities can greatly
influence a patient’s physical health, environment, psychological health, and social/relationship
status and in turn, can greatly affect their overall quality of life (American Speech-LanguageHearing Association, 2018).
In terms of hearing conservation, ASHA’s Scope of Practice primarily focuses on
industrial, occupational noise exposure. Education on hearing conservation in terms of
recreational noise exposure is explained without any mention of music and is only stated in terms
of hearing conservation in regard to students and young adults (American Speech-LanguageHearing Association, 2018). A link is provided to the Save Your Hearing Foundation. On the
Save Your Hearing Foundation website, under the ways to protect your hearing section, three
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simple suggestions are made without any follow up information or education; turn the volume
down, walk away from the source of the sound, and wear hearing protection (Save Your Hearing
Foundation, 2010).
The AAA Scope of Practice is less detailed in regards to counseling and rehabilitation,
but states that it is the role of the audiologist to not only provide information and education to the
patient and their family, but also to their communities regarding hearing loss and its potential
effects on a person’s communication, vocational activities, and psychosocial status (American
Academy of Audiology, 2003). Hearing conservation protocols and procedures are outlined, and
noise induced hearing loss is referred to as having a negative impact on overall quality of life.
While recreational noise exposure is not discussed, the importance of tailoring your hearing
conservation program to the unique requirements of specific audiences is stressed. Education
must be framed to motivate the specific target audience (American Academy of Audiology,
2003).
With this lack of recreational noise exposure information in mind, the rationale for
creating musician specific audiology materials was threefold: to educate musicians about their
potential risks of developing MIHL; to foster a continuous, communicative relationship between
musicians and audiologists; and to stress the importance of shared decision making when
choosing hearing conservation and hearing loss treatment protocols that are specific to the
musician population and their unique needs.
The frameworks for these materials were based on the principles of health education and
core elements of patient centered care. Several principles of health education and behavior
change were considered when developing these materials. Many theories of behavior change,
and health education share several common principles (Frankish, Lovato, & Poureslami, 2007).
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Green and Frankish (1994) distilled those theories and developed a review including 11 essential
principles of health education. Those principles were instrumental in designing this musician
centered toolkit. While the ASHA and AAA Scopes of Practice each stressed the importance of
patient centered care, no musician specific protocols were outlined for this incredibly at-risk
population. Clarke et al (2017) clearly defined and interpreted six core elements of patient
centered care. These six elements were also considered and incorporated in the development of
the created materials. They were developed to build trust in the patient-audiologist relationship
through health education and patient centered care, which in turn, educate musicians about
hearing conservation, hearing health, technology, and available accessibility options.
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Figure 1: The 11 Principles of Health Education (Green & Frankish, 1994)
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Principle of Educational Diagnosis
According to the principles of health education depicted in Figure 1, in order to change a
behavior, the first step to determine the cause of a given behavior (Green & Frankish, 1994).
MIHL is caused by exposure to continuous or recurrent loud levels of music. Recognizing what
is considered to be “loud,” is the first aspect of educating the musician population on the causes
of MIHL. In order to properly educate this population, they need to understand certain
vocabulary. Audiologists should be able to explain these key terms to their patients: L eq, Noise
Dose (%), Criterion Level, and Exchange Rate.
Once the musician has a clear understanding of these terms, he/she should be introduced
to the OSHA and NIOSH Acceptable Sound Levels (dBA) per Exposure Duration. As previously
expressed, depending on factors such as the acoustic environment, instrument being played, and
genre of music being performed, it could be difficult to always adhere to those standards. When
fully complying with the OSHA and NIOSH standards, a musician is still not 100% protected
from acquiring MIHL (Santucci, Protecting musicians from hearing damage: A review of
evidence-based research., 2009).
When the musician is able to understand what dB level is considered loud, he/she should
then be educated on how to measure their exposure and risk. The audiologist needs to provide
information regarding sound level monitoring devices or smartphone apps and needs to educate
patients on whether a standard sound level meter or a personal dosimeter is more appropriate for
their specific needs.
Through shared decision making and informational counseling the audiologist needs to
build a trusting relationship with their patient to choose the best type of monitoring protocol for
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that specific musician. Once a musician is able to properly identify the potential causes of MIHL
and their personal risk of developing it, they are more likely to make changes to reduce that risk.

Principle of Hierarchy
Factors that influence behavior need to be addressed in a hierarchical sequence in order to
promote progressive change (Green & Frankish, 1994). In developing a hearing conservation and
management program for a musician, it is important to first understand belief systems regarding
factors such as hearing protection, risk of developing MIHL, and efficacy of hearing
conservation. For example, if a musician thinks that earplugs ruin the fidelity of music, they will
be unlikely to use hearing protection when playing and listening to music.
Going through the process of obtaining a hearing protective device and training the
patient in how to use it before addressing their beliefs and concerns would be a waste of time.
The audiologist needs to understand the patient’s prior biases in order to correct them and
properly educate the patient. If a musician is able to express that particular bias to an audiologist,
the audiologist could then explain that there are hearing protective devices that maintain the
frequency spectrum and fidelity of the music. If a musician thinks that hearing protection is too
noticeable or obtrusive, the audiologist can suggest less obtrusive and/or custom ear protection
options. Once the predisposing factors are addressed, intervention and training can take place
which can lead to changes in behavior.
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Principle of Cumulative Learning
Prior learning experiences and incidental learning experiences must be taken into account
when working with patients (Green & Frankish, 1994). While musicians may not go into their
appointments knowing about specifics in audiology, they can present with previous knowledge
that can supplement and/or enhance their audiological experience and education. It is important
to understand and integrate the patient’s previous education and experience into their counseling
and rehabilitation process.
When describing an audiogram to a musician who is also an audiology patient, their
previous knowledge of pitch and loudness should be incorporated into the counseling sessions.
For example, if you have a patient who is a guitar player in a rock band, you can use their
audiogram and their knowledge of pitch to describe how they might be perceiving the other
instruments in their group. In this way, you are providing the patient with relatable information
that will better help them to make an informed decision about how to proceed.
It is also important to recognize the potential for the musician patient to have a
knowledge in acoustics and sound mixing. If a musician is used to recording their own music,
they might come to their appointments with the knowledge of how manipulating frequency
bands affects the output of the signal. While the audiologist is the qualified professional who
understands how to adjust hearing aids, the overall concept of adjusting frequencies to maximize
fidelity could be common knowledge to the musician patient. It is important to build a trusting
and collaborative relationship with your patients. By asking for their input and explaining
adjustments in terms that are more familiar to them, you are sharing the experience and
management process.
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Principle of Participation
Greater behavioral changes will occur if the patient has actively selected a treatment
method or approach. A patient whose activation level is high is more likely to follow through
with their treatment and management programs (Green & Frankish, 1994). From the moment a
patient makes a decision to see a specific audiologist, he/she has already taken the first step on
the hearing health journey. By creating relationships with patients and developing a loyal patient
base, an audiologist is more likely to get referrals to their office. By making an initial
appointment, the musician patient trusts that their chosen audiologist will provide them with
treatment that is tailored to their specific needs.
That relationship and trust between the audiologist and the musician patient can be
fostered by including the patient in the decision-making process. By taking ownership of their
hearing healthcare, the patient is more likely to follow through with their management program.
Something as simple as having a musician choose the color of their hearing protection devices
can make them more likely to wear them while playing or listening to music.
Green and Frankish (1994) noted that treatment adherence with more “difficult” patients
was more obtainable when the patients and their families took part in the selection of a
management program. As musicians have been described as “difficult” patients for an
audiologist, including them in the choosing of the best hearing protection, hearing aid, or
rehabilitation program for them is paramount to their further participation in their hearing health.
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Principle of Situational Specificity
The effectiveness of any management program will depend on the circumstances of the
individual patient and the provider. Not every patient is going to respond the same to every
management program. No one avenue is better than another if the desired results are obtained.
The specific treatment must be based on the individual’s characteristics, beliefs, and environment
(Green & Frankish, 1994) (Frankish, Lovato, & Poureslami, 2007).
It is important to critically evaluate the effectiveness of each management program before
an audiologist decides to adopt that method into their clinic. Just because a new method of
intervention may seem superior to a more traditional method, the novelty may be creating an
unwarranted bias (Frankish, Lovato, & Poureslami, 2007).
The audiologist must be willing to understand that complete adherence to a certain
hearing conservation or treatment program might be unfeasible for certain musicians. They need
to be willing to adapt and change their methods in order to best treat their patient. It is not
expected for an audiologist to be well versed in every possible method of intervention. The
audiologist needs to understand that due to a patient’s particular situation, they may need a type
of treatment or management program that is not available at their current audiology clinic. The
audiologist should be able to understand when a referral is necessary and should be willing make
that recommendation.
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Principle of Multiple Methods
Different methods and components should be considered when developing a behavior
change program. Depending on the patient, multiple causes, beliefs, predisposing characteristics,
and enabling factors may be related to their specific health behaviors. For each cause, a separate,
appropriate treatment method should be considered (Green & Frankish, 1994).
Hearing loss might be one of many auditory issues a patient is having when the decision
is made to see an audiologist. Since musicians are more susceptible to comorbidities such as
tinnitus, pitch distortion, recruitment, and hyperacusis (Kahari, Zachau, Eklof, Sandsjö, &
Möller, 2003). Each auditory concern must be fully addressed. If a patient presents with a
hearing loss and no comorbid auditory symptoms, providing amplification may be a simple
treatment option that works for them. If a patient presents with a hearing loss and tinnitus, more
specific and extensive recommendations need to be made in regard to the amplification option
that is best for them.
Hearing loss and its comorbid auditory symptoms also pose as a threat to a musician’s
overall quality of life. Some patients report anxiety and depression as a result of these symptoms
(Tunkel, et al., 2014). It is important for the audiologist to understand the limits of their
counseling training and must be willing to refer to and work with other health care professionals.
Some patients require a multidisciplinary team of healthcare providers who use combined
methods to better treat and serve them.
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Principle of Individualization
Patient education should be tailored to the individual situation and cumulative learning of
the particular patient. This tailored education should be interactive and hands on in order to
develop a more motivating and engaging learning experience (Green & Frankish, 1994). As
noted in the AAA Scope of Practice (2004), educational materials should be tailored to the
specific audience in which they are intended to address and must be put into context of that
audience’s particular needs. Experiences differ between factory workers, construction workers
and musicians. While all may be exposed to noise, different regulations and treatment procedures
should be developed that specifically protect that population.
Audiologists must also understand that within each group there are also typically
subgroups. Instruments, genres, and performance spaces are just some of the differences that can
exist within the musician population. For example, a recommendation could be made to
occasionally switch the position of the high-hat cymbal to the other side of a person’s drum kit to
vary the exposure in each ear. You could not, however, recommend a position change for all
instruments. A violinist cannot change the shoulder that the violin is placed on in order to vary
the exposure in each ear.
It is also important to note that not every issue carries the same weight for each patient.
Two patients with identical audiometric results could have two very different handicaps. In order
to properly diagnose and treat a musician, the audiologist must understand the musician’s
potential risks, knowledge base, behaviors, complaints, and attitudes. A thorough case history
should provide enough information to adequately evaluate the nuances of the musician patient.
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Principle of Relevance
The more relatable the education and methods are to the patient’s interests and
circumstances, the more likely it is to be successful (Green & Frankish, 1994). In depth,
continuous communication between a patient and health care provider is crucial when making
appropriate recommendations for that patient. This principle also emphasizes the importance of
practice outreach and networking.
If an audiologist were to attend a musician patient’s performance, he/she could not only
collect data, they could use that data to better inform their recommendations for that patient.
Telling a patient that their performances probably put them at risk of MIHL and actually
showing them proof that their performances were at damaging levels would elicit different
responses from the patient. By getting on their level and making the patient more comfortable,
potential barriers to protection and treatment can be addressed.
The concept of relevance can also be applied to different subgroups within the musician
population. An orchestral musician may have very different attitudes and opinions in regard to
hearing health than a musician in a rock band. Both musicians are also likely to practice and
perform in very different settings and for different lengths of time. Elevating the amplifiers
above ear level might be relevant for the rock band musician but not the orchestral musician.
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Principle of Feedback
When a patient obtains direct and immediate feedback on their progress within the
management program and how their behaviors effect their hearing health, they are more likely to
adapt and follow through with that treatment program (Green & Frankish, 1994). One way that
excessive noise can affect the auditory system is by temporarily reducing one’s hearing
sensitivity. While temporary threshold shifts are typically resolved after 48 hours, consistent
temporary shifts in threshold can lead to a more permanent shift in hearing sensitivity
(Rabinowitz, 2000).
If a musician patient reports that they typically notice a brief decrease in hearing
following their practice sessions, hearing protection devices could be implemented into their
daily practice. If the patient then notices that their hearing remains unaltered after wearing
hearing protection devices during their practice sessions, they are more likely to continue using
them. This immediate feedback from their auditory system proved that their behavior helped
them in maintaining their hearing acuity.
For musicians with hearing loss, amplification can provide some subjective, internal,
immediate feedback on whether or not the hearing aid settings are seemingly appropriate for
them. If they are able to pick up the nuances in conversations and hear better in previously
difficult situations, they are more likely to consistently wear their hearing aids. If they are not
getting that immediate feedback, they know to make an appointment for further adjustments.
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Principle of Facilitation
The principle of facilitation has to do with the level at which an intervention is able to
provide the means for patients to take action (Green & Frankish, 1994). Not only do musicians
need to be educated on the risks, resources and services available to them, they also need to
know where they can receive that education. Audiologists need to make their presence known
within the music community. Outreach should start at the student level. Incentives such as free
hearing screenings and informational sessions on hearing health and NIHL should be
incorporated into music education programs. By developing that relationship early in a
musician’s career, they are provided with the information needed to maintain their hearing.
Relationships should also be fostered between recording studios, music venues and local
audiologists. Business cards and tailored educational materials should be distributed to the local
music venues in your area. Referral incentives are also a great way to get patients into your
audiology clinic. It is also important for the audiologist to educate musicians on the variety of
options that are available to them. Musician specific hearing protection devices or in-ear
monitors might seem expensive and unobtainable, but there is a huge range in style and pricing
available. An audiologist should be making appropriate and attainable recommendations for their
patients.
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Principle of Reinforcement
When a person’s behavior is rewarded, the behaviors are more likely to be repeated.
Behaviors that go unnoticed or unrewarded are likely to fade. Reinforcement can come from
external or from internal sources (Green & Frankish, 1994). If a musician who wears hearing
protection regularly is told by the audiologist that their hearing status has remained stable, he/she
is more likely to keep wearing their hearing protection. On the contrary, if a musician is sporadic
in wearing their hearing protection and their audiologist expresses disappointment after a change
in threshold, they will be more likely to change their behavior for the better. Audiologists need to
reinforce their patients’ good behaviors in order to keep them engaged and motivated throughout
the rehabilitation process.
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Preventing Hearing Loss in Musicians

Figure 2: The five components of any hearing loss prevention program (Santucci, 2009).

It is paramount that audiologists use the principles of health education to better inform
the musician population about hearing health. In his paper about protecting musicians from
hearing damage, Santucci (2009) outlines the critical components of a hearing loss prevention
programs depicted in Figure 2. The first element of a hearing loss prevention program is
understanding the specific risk of acquiring a music induced hearing loss. As previously
expressed, regulations specifically regarding music exposure levels do not currently exist. While
constant compliance with OSHA or NIOSH standards might be an unrealistic goal for some
musicians, active monitoring of exposure levels is paramount to their hearing health education.
In a study by Powell and Chesky (2017), ambient information system displays were used to
convey real-time risk information to music instructors during their teaching periods. Over the
course of nine weeks, six music instructors were shown variations of real-time visual displays
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depicting the SPL (Sound Pressure Level) of their music classes. Over the course of the study, all
instructors developed significant changes in behavior that reduced the risk of acquiring NIHL.
While this study was done on a small sample of individuals, it shows the potential impact
unobtrusive sound level monitoring can have on behavior (Powell & Chesky, 2017).
Once musicians are aware of the risk of developing a MIHL, they need to be educated on
proper prevention strategies and need to be motivated enough to put those prevention strategies
into practice. By introducing the importance of hearing conservation and hearing heath to
students, good habits can be formed early in their musical careers that will help to maintain their
hearing acuity (Santucci, Protecting musicians from hearing damage: A review of evidencebased research., 2009). Outside of the classroom, steps can be taken to modify the practice and
performance environments to reduce the risk of MIHL. By simply changing the location of
speakers/amplifiers or by positioning certain instruments on risers or away from overhangs, the
risk of MIHL can be dramatically reduced (Chasin, 2009).
If environmental changes cannot be made, individual precautions can be taken in regard
to personal hearing protection. Personal hearing protection options are extensive, and musicians
must be educated on the devices that can best suit their individual needs. Non-music specific
hearing protection devices typically maximize attenuation in the higher frequencies, altering the
frequency response of the music. Musicians need to be informed that certain varieties in types of
hearing protection devices are made with musicians in mind. The fidelity of the musical
spectrum can be maintained while reducing the sound level. Musician-focused hearing protection
devices range in style and attenuation, making them a comfortable, reliable and accessible option
for most musicians (Santucci, Protecting musicians from hearing damage: A review of evidencebased research., 2009).
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The last critical component to a hearing loss prevention program is routine audiometric
monitoring. For musicians, annual hearing evaluations should be as important as a routine
physical or dental examination. The only way to determine if hearing loss prevention strategies
are working for a musician is to obtain baseline and hearing thresholds through routine
monitoring. By routinely seeing an audiologist for audiometric evaluations, a relationship can be
fostered between the musician and their hearing health care provider. This relationship is
paramount to the education, prevention and treatment of MIHL in the musician population
(Santucci, Protecting musicians from hearing damage: A review of evidence-based research.,
2009).
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Patient Centered Care Overview
Patient Centered Care (PCC) is a health care delivery model that has, in recent years,
overturned the practitioner-centered model of delivering care. The previously longstanding
model of practitioner-centered care relied heavily on the practitioner’s opinions and instructions
involving a patient’s evaluation and treatment. PCC places greater emphasis on relationship
building, shared decision making and overall patient engagement. In the PCC model, the
patient’s beliefs, goals, and hesitations are considered when developing a health care plan
(Boisvert, et al., 2017).
In a patient centered practice, the health care provider not only provides technical
information, but also addresses the patient’s emotional concerns. The patients are involved in the
decision-making process regarding the treatment and management of their condition. The
information provided to the patient is individualized to their specific needs, priorities, and values.
The provider checks the patient’s understanding and provides continuous and repeated service to
better help the patient (Coleman, et al., 2018).
While the overall concept of PCC is consistent across the literature, different theory
definitions and elements have been emphasized. Clarke et al (2017) critically interpreted and
reviewed the literature centered around PCC. Through their investigation, they were able to
arrive at six encompassing, core elements of PCC as well as fourteen sub-elements that further
expand aspects of PCC. All of these elements can be related to the practice of audiology and,
more particularly, to the practice of treating musicians in audiology. However, evidence suggests
that PCC practices are limited in the current audiological setting (Boisvert, et al., 2017). The six
elements from Clarke et al (2017) are clearly defined and interpreted and serve as the framework
for the musician centered materials (Figure 3).
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Figure 3: Elements that characterize Patient-Centered Care at the Patient-Health Professional Level
(Clarke, Ells, Thombs, & Clarke, 2017)
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Engaging the Patient as a Whole person
The first core element of engaging the patient as a whole person was consistent across all
literature Clarke et al (2017) reviewed surrounding PCC. This element encourages health care
providers to consider a patient’s set of values, needs and preferences when developing a
treatment plan. This element was then further broken down into three sub-elements. The first
sub-element, adopting a biopsychosocial perspective, extends treatment and diagnosis beyond
the biological component of the illness or disability. The next sub-element, respecting the
individual, their needs and preferences, requires the health care provider appreciate and
understand the uniqueness of every patient. The final sub-element ensures that diagnostic and
treatment plans be tailored to the individual patient. Incorporating the patient’s family or
community into the patient’s diagnostic and treatment plan was emphasized by acknowledging
the relational patient.
That first core element is incredibly adaptable and pertinent to working with
Musicians in audiology. Musicians represent a unique population subset of patients that are seen
in the audiology clinic. Their values, needs, and preferences can differ from the typical
audiology patient in that they may believe that music appreciation and fidelity is more important
than speech understanding. They also may require custom hearing protection to help prevent or
slow the progression of MIHL. While some musicians are solo performers, most have a
community of other musicians that they practice, play with, and relate to. This community is also
at a higher risk of developing MIHL and other hearing disorders. It is important for the
audiologist to involve their community in the diagnostic and treatment process.
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Recognizing and Responding to Emotions
The second core element of PCC described by Clarke et al (2017) involves recognizing
and responding to the patient’s emotions as well as identifying, understanding, validating, and
reacting to the patient’s emotional cues. A patient is less likely to agree to a treatment plan if
he/she feels like emotions and feelings are not being taken into consideration by the provider.
While a visit to a health care provider may not be inherently emotional, it is important for the
health care provider to address the emotions of a patient by displaying empathy and providing
reassurance when needed.
Losing the ability to hear can be an emotional experience for most individuals. Hearing
loss can be particularly devastating for musicians because their ability to hear is directly tied into
their ability to work and receive enjoyment from their work. For musicians, hearing does not
only revolve around communication. It is weaved into their work life and social life. Previously
enjoyable recreational activities become harder to appreciate.
Audiologists must be particularly patient and empathetic when dealing with musicians
with hearing loss. It is important to understand that while it might be frustrating for the
audiologist to constantly have to make adjustments and deal with the unrealistic expectations set
upon them by their musician patients, it is exponentially more frustrating for the patient whose
quality of life has been severely impacted by this diagnosis.
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Fostering a Therapeutic Alliance
The third core element of PCC described by Clarke et al (2017) involves fostering a
therapeutic alliance between the health care provider and the patient. This is done by establishing
and sustaining trust within the patient-provider relationship. The patient must believe that their
healthcare provider is not only knowledgeable and understanding of their specific needs and
goals, but also willing to maintain and/or adapt their treatment as needed.
The healthcare provider must also be willing to share power with their patient by
allowing them to be an active participant in treatment and rehabilitation process. The healthcare
provider must be respectful of the patient’s particular wants and values and must understand how
those values will impact their decisions. If the patient is more involved in their treatment, they
are likely to continue and progress.
Building a trusting relationship with a musician patient is paramount to their success. The
patient needs to know that you are knowledgeable about their specific needs and they need to
trust that your recommendations for them are appropriate. If a relationship is established with a
young musician, that relationship can continue to grow throughout the patient’s lifetime. If they
trust your expertise and opinions, they will be more likely to recommend your services to others.
Musicians are also unique in their knowledge base and may have particular needs and
requirements that are important to their hearing heath journey. The patient needs to be able to
express those concerns and make decisions regarding their own treatment.
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Promoting an Exchange of Information
The fourth core element of PCC described by Clarke et al (2017) involves facilitating the
exchange of information. While a patient may not be able to have all of their questions answered
during the time constraints of a healthcare visit, they need to feel like the lines of communication
are open between them and their healthcare provider. Jargon should be used sparingly when
discussing results and treatment options with patients and information should be given in a
digestible format. Educational materials should be distributed to supplement the information
given and not used as a way to replace provider-patient interactions.
Once the information is disseminated, it is imperative for the healthcare professional to
make sure that the information given was retained by the patient. This can be done by not only
asking the patient if they understood what you said but by asking the patient to summarize the
information given to them. By having the patient repeat back what they retained the healthcare
provider is able to understand the gaps in interpretation and can reword their explanations to
better inform the patient.
The importance of educating the musician population with counseling and educational
materials has been previously expressed. It is very important to understand what your patient has
taken away from your instruction and counseling. If a hearing protection device is not inserted
correctly, it will not provide the desired attenuation. Before the patient leaves their appointment,
they should be able to insert and remove their hearing protective devices properly in front of the
audiologist. If any mistakes are made, they can be addressed before the patient leaves.
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Shared Decision Making
The fifth core element of PCC described by Clarke et al (2017) involves finding common
ground with patients and engaging patients in their own care. Shared decision-making fosters a
collaborative environment in the healthcare treatment process. The patient and the healthcare
provider need to be on the same page in regard to the diagnosis, treatment and overall goals of
the patient’s care. If the patient feels as if their opinions and values are not being appreciated,
they will lose trust in the healthcare provider and their methods. Not only should patients feel
some ownership of their own care, they should also include their family or community in their
management and treatment. Patients should feel supported and encouraged in their decision
making.
Patients need to feel like they are being heard and understood. Audiologists need to work
with musicians to develop the best management plan for their specific concerns. The audiologist
also needs to be open to feedback from the patient. If the patient is expressing concerns or is no
longer benefiting from a specific method of treatment, the audiologist and patient must work
together to find a new solution. Understanding the musician’s community is also important to
providing them the best care possible. It will give the audiologist better insight into the
appropriate recommendations to make.
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Enabling Continuity of Care, Self-management and Patient Navigation
The final core element of PCC described by Clarke et al (2017) involves enabling
continuity of care and patient self-management while enhancing patient navigation. Once a
management plan is set, it is the responsibility of the healthcare provider to follow up and
monitor the progression of the treatment. Short term and long-term goals should be established,
and benchmark appointments should be made to keep track of those goals. If a patient is unable
to make it into the office for their regular appointments, other modes of communication should
be established in order to follow up and address any new concerns.
Patients also need to be encouraged to self-manage their condition. If a patient is given
tools to manage their condition, they should be able to use those tools without their healthcare
provider initiating the behavior. Once patients are given the information and tools needed to
navigate their hearing health, they should be able to do so independently.
While a musician’s schedule might be unpredictable, establishing a follow up plan with
the audiologist is very important. A musician’s hearing status should be routinely monitored. If
the patient uses hearing protective devices or in-ear monitors, their attenuation should be also be
routinely monitored in order to make sure they are still working effectively. The patient should
be encouraged to make behavioral changes in their daily environments to conserve their hearing.
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Toolkit Overview

The Playing by Ear Set (Appendix A) consists of seven unique, musician-centered audiological
materials. These materials were developed to engage and educate musicians about hearing
conservation, hearing health, and accessibility options available to them. The musician focused
materials were developed to build trust in the patient-audiologist relationship through health
education and patient centered care.

1: Introducing Audiology: A Presentation for Music Students
Incorporated Patient Centered Care Element:
•
•
•
•

Engaging the Patient as a Whole Person
Recognizing and Responding to Emotions
Fostering a Therapeutic Alliance
Promoting an Exchange of Information

Incorporated Principle of Health Education:
•
•
•
•
•
•

Principle of Educational Diagnosis
Principle of Hierarchy
Principle of Cumulative Learning
Principle of Individualization
Principle of Relevance
Principle of Facilitation
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2: Musician’s Case History Supplement
Incorporated Patient Centered Care Element:
•
•

Engaging the Patient as a Whole Person
Recognizing and Responding to Emotions

Incorporated Principle of Health Education:
•
•
•
•
•
•

Principle of Educational Diagnosis
Principle of Hierarchy
Principle of Cumulative Learning
Principle of Situational Specificity
Principle of Individualization
Principle of Relevance

3: The Musician’s Audiogram
Incorporated Patient Centered Care Element:
•
•

Engaging the Patient as a Whole Person
Promoting an Exchange of Information

Incorporated Principle of Health Education:
•
•
•
•

Principle of Educational Diagnosis
Principle of Individualization
Principle of Relevance
Principle of Feedback

4: Check 1, 2, 3: How do I maximize my ability to enjoy music with my hearing aids?
Incorporated Patient Centered Care Element:
•
•
•
•

Engaging the Patient as a Whole Person
Recognizing and Responding to Emotions
Promoting an Exchange of Information
Shared Decision Making
Enabling Continuity of Care, Self-management and Patient Navigation

Incorporated Principle of Health Education:
•
•
•

Principle of Situational Specificity
Principle of Individualization
Principle of Relevance
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5: Tinnitus Guide for Musicians
Incorporated Patient Centered Care Element:
•
•
•
•
•
•

Engaging the Patient as a Whole Person
Recognizing and Responding to Emotions
Fostering a Therapeutic Alliance
Promoting an Exchange of Information
Shared Decision Making
Enabling Continuity of Care, Self-management and Patient Navigation

Incorporated Principle of Health Education:
•
•
•
•
•

Principle of Educational Diagnosis
Principle of Participation
Principle of Multiple Methods
Principle of Individualization
Principle of Relevance

6: Where should I Sit? Finding the Best Seat for the Best Sound
Patient Centered Care Element:
•
•
•

Promoting an Exchange of Information
Shared Decision Making
Enabling Continuity of Care, Self-management and Patient Navigation

Principle of Health Education:
•
•
•

Principle of Participation
Principle of Situational Specificity
Principle of Individualization
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Appendix A (Materials)
1: Introducing Audiology: A Presentation for Music Students
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2: Musician’s Case History Supplement

Case History Supplement for Musicians
Are you a vocalist?
List any musical instruments you play:

On average, how many times per week do you practice/perform music?

On average, how long are your typical practice sessions/performances?

When practicing/performing, what is the typical positional set up?
Example:

Percussion

Drums

Keyboard 2
Guitar

Bass
Keyboard 1

Vocals/Guitar

I wear hearing protection:
Always
Never
Sometimes
I think Hearing Protection Devices distort the fidelity of music:
Yes
No
It depends on the hearing protection device
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Other musicians I play with wear hearing protection:
Yes
No
Sometimes
In Ear Monitors are a form of hearing protection:
Yes
No
I’m not sure
I think I play music at a level that is safe:
Yes
No
Sometimes
I know the intensity (dB level) at which I play my music:
Yes
No
Sometimes
I believe I have already done damage to my hearing through playing loud music:
Yes
No
I’m not sure
I believe that hearing damage is reversible:
Yes
No
I’m not sure
I notice a pitch difference between ears when listening to musical chords/notes:
Yes
No
I’m not sure
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I find sounds to be louder than my peers:
Yes
No
I’m not sure
I hear ringing/noises in one or both of my ears:
Yes
No
Sometimes
The ringing/noises in my ear/s affect my pitch recognition
Yes
No
Sometimes
Not Applicable
The ringing/noises in my ear/s affect my sleep:
Yes
No
Sometimes
Not Applicable
I believe an annual audiological evaluation is as important as an annual eye or
dental exam?
Yes
No
I’m not sure
I believe the Audiologist will be able to understand my unique challenges and
needs as a musician:
Yes
No
I’m not sure
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3: The Musician’s Audiogram

Approximate* Frequency Range of Typical Instruments and Singing Voices:
Instrument

Fundamental Frequency Range

Vocals
Synthesizer
Piano (88 key)
Harp
Harpsichord
Violin
Viola
Cello
Upright Bass
Guitar
Bass Guitar
Piccolo
Flute
Oboe
Clarinet
Alto Sax
Tenor Sax
Baritone Sax
Bassoon
Trumpet
Trombone
French Horn
Tuba
Marimba
Xylophone
Glockenspiel
Vibraphone
Timpani
Snare
Cymbals

82 Hz – 880 Hz
20 Hz – 20,000 Hz
28 Hz – 4,186 Hz
65 Hz – 2,794 Hz
44 Hz – 1,397 Hz
196 Hz – 3,136 Hz
131 Hz – 2,093 Hz
65 Hz – 1,047 Hz
33 Hz – 523 Hz
73 Hz – 1,319 Hz
31 Hz – 330 Hz
587 Hz – 3,951 Hz
262 Hz – 2,349 Hz
247 Hz – 1,760 Hz
147 Hz – 1,760 Hz
147 Hz – 880 Hz
110 Hz – 698 Hz
73 Hz – 440 Hz
62 Hz – 587 Hz
165 Hz – 1047 Hz
82 Hz – 698 Hz
62 Hz – 698 Hz
37 Hz - 349Hz
65 Hz - 2,093 Hz
392 Hz - 2,093 Hz
196 Hz - 1,047 Hz
175 Hz - 1,397 Hz
73 Hz – 587 Hz
100 Hz – 262 Hz
165 Hz – 880 Hz

*Frequencies were rounded to the nearest whole number

Harmonics Range
880 Hz - 9,397 Hz
>20,000 Hz
4,186 Hz - 10,548 Hz
2,794 Hz - 7,040 Hz
1,397 Hz - 3,520 Hz
3,136 Hz - 15,804 Hz
2,093 Hz - 5,588 Hz
1,047 Hz - 8,372 Hz
523 Hz - 4,699 Hz
1,319 Hz - 5,274 Hz
330 Hz - 3,520 Hz
3,951 Hz - 14,080 Hz
2,349 Hz - 11,175Hz
1,760 Hz - 12,544 Hz
1,760 Hz - 12,544 Hz
880 Hz - 8,372 Hz
698 Hz - 8,372 Hz
440 Hz - 7,040 Hz
587 Hz - 9,397 Hz
1,047 Hz - 9,397 Hz
698 Hz - 4,699 Hz
698 Hz - 4,699 Hz
349 Hz – 2,637Hz
2,093 Hz - 7,902 Hz
2,093 Hz - 10,548 Hz
1,047 Hz - 7,040 Hz
1,397 Hz - 7,902 Hz
587 Hz – 4,186 Hz
262 Hz - 10,000 Hz
880 Hz - 15,804 Hz
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4: Check 1, 2, 3: How do I maximize my ability to enjoy music with my hearing aids?
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5: Tinnitus Guide for Musicians
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6: Where should I Sit? Finding the Best Seat for the Best Sound
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